Introduction
The stability relations are derived for a linear ion accelerator with solenoidal focusing for the discrete case with solenoids in the drift tubes and for the continuous case with the accelerator contained in one continuous solenoid. We begin by giving the first-order transport matrix for the solenoid.1 Next we calculate the transport matrix for one cell and derive the stability relation for the discrete solenoid. Finally, we examine the case of the continuous solenoid and show that it is a special case of discrete focusing. The stability curves for both the continuous and discrete solenoids are shown in Figs. 1 and 2, respectively.
First-Order Solenoid Transport Matrix1
We first consider the interior region of the solenoid where the magnetic f ield is assumed constant and directed along the solenoid axis (z axis). A particle with nonzero transverse velocity vT will spiral in Note that 1 cell = 1 period.
Each region is bounded by a line that is independent of the rf defocusing strength A. The reason for this may be seen by factoring the equation for cos p (Eq. lla) into two pieces, one of which is independent and one is linearly proportional to A 
The consistency of these two equations is shown by solving for 0 in Eq. (13) and substituting the result in Eq. (12). This results in the identity C2 + S2 = cos2 0/2 + sin2 0/2 = 1.
